In the two following papers an attempt is made to assess quantitatively the Pasteur effect in baker's yeast, to study the effect of a wide range of inhibitors on it, and to determine whether it is related to phosphorylation rates. The present preliminary paper deals with the endogenous metabolism of the same yeast, so that it may be determined to what extent the endogenous metabolism must be taken into account in assessing the results of the experiments on glucose breakdown. Meyerhof (1925) first observed that the respiratory quotient (R.Q.) of yeast respiring in the absence of added substrate is far below unity (about 0.85), and gave reasons for believing that the R.Q. in the presence of glucose is 1V00. Lundsgaard (1930) demonstrated that in the presence of glucose the apparent R.Q. is 100, and remains at that value even in circumstances where there is no possibility of any contribution being made to the carbon dioxide production by a simultaneous fernentation, namely in the presence of 10-3M sodium iodoacetate.
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More recently Stier & Stannard (1936) and Spiegelnan & Nozawa (1945) have reported that yeast of many varieties, including pure strains of Saccharomyces cerevi8iae, show an endogenous respiration with an R.Q. of 1 00. This is, of course, taken to imply that the oxidation is one of carbohydrate, i.e. that the yeast is oxidizing its stored polysaccharide; but the same authors show beyond doubt that all the cultures they used are unable to ferment their stored polysaccharide. As yeast contains all the enzymes necessary for both processes, it is difficult to see why the one takes place and the other does not.
MATERIALS AND METHODS
Yeast. A single brand of commercial pressed baker's yeast was used (City Brand Pure Yeast, J. Mann and Co., Leeds). This was made into a suspension in water containing 15 g. fresh wt./100 ml.; for manometric measurements 0 5 or 1.0 ml. was used, according to the metabolic activity of the yeast, in a total volume of 3 0 ml., and for phosphorylation measurements 2-0 ml. in a total of 3 0 ml. (1.0 ml. contained roughly 40 mg. dry wt.)
Measurement of respiration and fermentation. Standard methods, with Warburg manometers, were employed. All manometric measurements were made at 250, and lasted 1 hr. unless otherwise stated. Whenever a comparison was made between polysaccharide determinations and manometric results, the latter were corrected for processes occurring during the equilibration of the manometers.
All experiments were carried out in 0 016M aminotrishydroxymethylmethane (tris) buffer at pH 6-5; it was confirmed that there was no change in the C02 content of the buffer during fermentation experiments. Aerobic measurements were made in air; the N2 for the anaerobic experiments was purified by passage over heated copper.
Measurement of polysaccharide content of yeast. The contents of the manometer vessels (3.0 ml.) were treated with 2-0 ml. of 10% trichloroacetic acid and centrifuged. The deposit of yeast cells was hydrolysed in 2-0 ml. of 2N-HCI at 1000 for 90-120 min., neutralized and made up to 15 ml., and the glucose content of a measured sample determined by the method of Hanes (1929) . The initial polysaccharide content of the yeast was also determined in the same way. The values obtained (total material capable of yielding reducing sugars on acid hydrolysis) will be referred to as 'polysaccharide' and will be expressed as the equivalent amount of glucose. (Macfarlane, 1936) . A similar fall in inorganic P level is found to occur when yeast is aerated in the absence of any added substrate. The method used to follow these changes was derived from that described in the following paper, in which the phosphorylation was initiated by the addition of glucose, either aerobically or anaerobically. Phosphorylation resulting from endogenous metabolism occurs only aerobically, as there is no anaerobic endogenous metabolism.
A suspension of yeast (2 ml.) was measured into each of a series of 4 in. x 0-5 in. test tubes with 0.5 ml. of tris buffer, pH 6-5, and 0-5 ml. of water or inhibitor solution. Each tube in turn was vigorously aerated by shaking for the required period, and the reaction then stopped by the addition of 2-0 ml. of 10% trichloroacetic acid solution. After they had stood for about 1 hr. at room temperature the tubes were centrifuged, and the inorganic P content of the supernatant was determined (Fiske & Subbarow, 1925 Polysaccharide content. Polysaccharide estimations were carried out on samples of each kind of treated yeast, both before and after respiration had taken place. Table 3 gives the results of some typical experiments. It will be noted that the polysaccharide content of the yeast was very high (some 30 % ofthe dry wt.), that it was not decreased by the impoverishing process, but that it was considerably increased by the enriching process. During the respiration a quantity of 02 was consumed which would represent the utilization of an appreciable part of the polysaccharide, if this were indeed the substrate of the oxidation. Actually, no polysaccharide disappeared from the yeast. Phosphorylation as8ociated with endogenous respiration. Just as when yeast is treated with glucose aerobically there is a rapid 02 consumption (Qo2 = -70) and a very rapid esterification of inorganic P (Q' 0-120) (Stickland, 1956a, b) , so the slower endogenous respiration (Qo0 =-5) is associated with a slower rate of phosphorylation (Q = -38; average of four samples). The whole course of this phosphorylation is shown in Fig. 1 ; it will be seen that the minimum value for the inorganic P reached, some 60 % of the original resting value, is much higher than when glucose is present (Stickland, 1956 b) . Surprisingly, no difference could be detected in the rates or in the minimum values reached between impoverished, normal and enriched samples (Fig. 1) .
Action of inhibitors on the endogenous respiration.
The extent ofthe inhibition ofthe respiration ofthis brand of yeast in the presence of glucose, by a number of inhibitors, is given in the following paper (Stickland, 1956a) . The endogenous respiration was, in general, less easily inhibited (Table 4) ; phenylurea had no effect, or sometimes produced a stimulation, at a concentration which caused some 90 % inhibition of the glucose respiration; KCN and sodium azide had to be present at 30-100 times as high a concentration to produce a comparable effect; On the other hand, urethane inhibited the endogenous respiration as much as the glucose respiration, and sodium iodoacetate more so. 2:4-Dinitrophenol (DNP) usually stimulated the endogenous respiration but sometimes at the highest concentration (3 x 10-3M) it caused slight inhibition.
Action of inhibitors on the endogenous pho8phoryla-tion. The same inhibitors inhibited the endogenous phosphorylation to approximately the same extent as the endogenous respiration, with the exception of DNP which suppressed the phosphorylation completely for the first 5 min. (Table 5 ). This was followed by an extremely slow esterification in the next 20 min. (Q s = 0-04, compared with Q s =-34 in the control). Action of DNP. Rothstein & Berke (1952) observed that 5 x 10-4M DNP induced a CO2 production in yeast anaerobically, and showed that it was partly at the expense of the 'total hydrolysable sugar' fraction of the yeast (in the present paper referred to as 'polysaccharide'). They accepted the conclusion of Spiegelman & Nozawa (1945) and Stier & Stannard (1936) that the endogenous respiration represented an oxidation of glycogen, and deduced that the DNP made the attack on stored polysaccharide possible under anaerobic as well as aerobic conditions.
It was important to determine whether the R.Q. of the endogenous respiration in the presence of DNP has, under the conditions of the present experiments, the same low value as in its absence. Attempts to measure the R.Q. directly were frustrated by the fact that, as would be expected from the anaerobic experiments of Rothstein & Berke (1952) , DNP sets up even aerobically in yeast an evolution of CO2 of such magnitude that the apparent R.Q. may be as high as 2-0. To determine the nature of the substrate of the CO2 evolution, determinations were therefore made of the polysaccharide content of the yeast before and after the manometric period, in the presence and in the absence of 3 x 10-3M DNP; the results of some such experiments are given in Table 6 .
It will be seen that polysaccharide did disappear and the quantity so disappearing was enough to account not only for the extra CO2 production, but also for the 02 consumption, i.e. ixL the presence of DNP there was a complete change-over from noncarbohydrate to carbohydrate breakdown. The amount of polysaccharide oxidized and the amount fermented aerobically, under the influence of DNP, both varied widely with the state of nutrition of the It would have been of interest to confirm the nature of the substrate of the respiration by measuring its R.Q., the fermentative CO. production beizag eliminated by the addition of iodoacetate. This proved impossible, as the CO2 evolution was not susceptible to inhibition even by 10-3M iodoacetate (Table 7) .
This result was so unexpected that it was thought worth while to determine (a) whether the anaerobic fermentation of glucose in the presence of DNP was inhibited by iodoacetate, and (b) whether the much higher concentration of yeast cells used in the absence of glucose was binding much of the iodoacetate and reducing its effective concentration. It was found that anaerobic glucose fermentation was almost as susceptible to iodoacetate in the presence of DNP as in its absence, and that 10-3'M iodoacetate caused at least 99% inhibition of glucose fermentation even with 42 mg. dry wt. of yeast/ manometer vessel.
Action of DNP anaerobically. Rothstein & Berke (1952) found that anaerobic CO2 production initiated by DNP ceased quite abruptly after about 1 hr., when the total CO2 produced amounted to some 4 ,l./mg. wet wt. of yeast; the initial Q cNo, was about + 12. This has been confirmed for the yeast used in the present experiments, in which the initial Q,8 averaged + 15 and the CO2 production anaerobically almost ceased after 1 hr., when 2-5-3 ,ul./mg. wet wt. ofyeast had appeared. Aerobically the CO2 production, although it slowed down, did not stop after 1 hr., but was still proceeding at that point at at least one-halfofits initial rate, and was on some occasions reduced to one-half only after 2 hr. The result of this better maintenance of the aerobicfermentation rate can be seen in Table 8 .
Effect of ar8enate. In a later paper (Stickland, 1956b) it will be shown that arsenate at 5 x 10-5M or less inhibits glucose oxidation by yeast by some 80%, but that higher concentrations up to 10-sM are not much more inhibitory, i.e. there is a residuum of arsenate-stable respiration. In the present paper (Table 4 ) it appears that arsenate, even at 10-2M, scarcely inhibits the endogenous respiration of the same yeast. The arsenate-stable portion of the respiration is of the same order of magnitude in the two cases (Table 9) , s0 it seems possible that the action of arsenate is to suppress glucose oxidation and leave the endogenous respiration intact. If this were so, the R.Q. in presence of glucose and arsenate should be about 0-85, and this has been confirmed by experiment (Table 10) .
A further effect of arsenate may be seen in its action in inducing a fermentation of stored polysaccharide, an action similar to that of DNP, except that the effect is marked only with 'enriched' yeast (arsenate 10-3M, 'normal' yeast Qc°o = +0-7, 'enriched' yeast Q c°o, = + 8). The fermentation caused by the inhibition of respiration by arsenate was inhibited by iodoacetate. Each manometer vessel contained 1-0 ml. of 5 % yeast suspension (about 14 mg. dry wt.), 0 5 ml. of 0-8 % glucose, 0.5 ml. of 0-1 M tris, pH 6-5, 05 ml. of 6 mm sodium arsenate and 0-5 ml. of 6 mm iodoacetate. Duplicate pairs were set up with and without KOH to absorb the respiratory CO2.
R 3. The respiration is associated with an esterification of inorganic phosphate (Q°s =-40).
4. In the presence of 2:4-dinitrophenol (DNP) aerobically a fermentation of stored carbohydrate is set up and the respiration is changed to an oxidation of carbohydrate.
5. The fermentation induced by DNP is not inhibited by 10-3M iodoacetate.
